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1.0 PURPOSE

THE PURPOSE OF THIS REPORT 1S5S TO PRESENT THE TEST
PROCEDURES USED AND THE TEST RESULTS OBTAINED DURING
iftE PLRFORMANCE OF A TEST PRCGRAM. THE TEST PROGRAM
WAS CONDUCTED TD DETERMINE CONFORMANCE CF A PROTOTYPE
HOR1ZON SENSOR MOUNTING AND DOME TO THE VIBRATION AND
5HGCK REQUIREMENTS SPECIFIED IN REFERENCE 2.1, 1IN
ACCORDANCE WITH REFERENCE 2.2.

2.0 REFERENCES

2.1 SPACD, iNC., Scort oF WoORK NuMBER CPB-02-1084-62,
s41nn 14 FEBRUARY 1962,

2.2 SFACO, INC., PurcrHASE ORDER NUMBER 7537.

3.0 MANUFACTURER

SpPACO, . INC.

Post OfFrFiceE Box 113
HuNTsviLLE |[NDusTRiAL CENTER
HUNTSVILLE, ALABAMA

3.0 SUMMARY Gt /315%

4.1 A PROTOTYPE HORI12ZON SENSOR MOUNTING AND DOME WAS SUBJECTED
To A VIBRATION AND SHOCK TEST PROGRAM AS DESCRIBED IN DETAIL
N THIS REPORT.

4.2 DURING THE COURSE OF THE VIBRATION TEST, A NUMBER OF
RIVETS WERE SHEARED OFF DUE TO MOTION OF SPECIMEN. ALSO,
THE DOME WAS OBSERVED TO ROTATE ON I.TS MOUNTINGS. AT THE
COMPLETION OF THE VIBRATION TEST PROGRAM, THE EXPLOSIVE
CHARGE SHEAR PINS WERE FOUND TO BE BROKEN.

4.3 THERE WAS NO EVIDENCE OF DAMAGE AS A RESULT OF THE SHOCK
TcsT.
4.4 THE EJECTION TEST OF THE PROTECTIVE DOME COVER WAS CANCELLED

BY THE SPACO REPRESENTATIVE, AT THE REQUEST OF THE N,A,S.A,
REPRESENTATIVE.
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TEST CONDITIONS AND TEST EQUIPMENT

AMB!IENT CONDITIONS

Unitfoy OTHERWISE SPECIFIED HEREIN, ALL TESTS REQUIRED
By THE SPECIFICATION WERE PERFORMED AT AN ATMOSPHERIC
PRESSURE OF 760Z15MM OF MERCURY, A TEMPERATURE OF
70%20F. AND A RELATIVE HUMIDITY OF APPROXIMATELY S0

PER CENT. WHERE TESTS WERE PERFORMED WI!TH ATMOSPHERIC
CONDITIONS SUBSTANTH4ALLY DIFFERENT FROM THE SPECIFIED
VALUES, PROPER ALLOWANCES FOR CHANGES IN INSTRUMENT
READINGS WERE MADE TO COMPENSATE FOR THE DEVIATION FROM
THE O SETCLFIED CONDITIONS.,
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TEST CONDITIONS AND TEST EQUIPMENT

INSTRUMENTATION AND EQUIPMENT

VIBRATION TEST

APFARATYS

VIBRATION EXCITER

VISICORDER
Oyna-MuNITTOR
DyNA-MONITOR
DYNA-MONITTOR
DYNA-MONITOR
ACCELEROMETER
ACCELCROMETER
ACCELEROMETER
ACCELEROMETER
ACCELEROMETER
ACCELEROMETER
ACCELEROMETER
ACCELEROMETER
ACCE{EROMETER
ACCELEROMETER

ACCELEROMETER

MANUFACTURER

(ConTINUED)

AND MoDEL No. DESCRIPTION WYLE No.
Line ELEC., 28,000 . once

MobEL 249 L BS
MiNN.-HONEYWELL i 50126
MoDEL

ENDEvVCO, 7.07 VRMS 4667
MoocL 2702R

ENDEVCO, 7.07 VRMS 4666
MopeEL 2702B

EnpEVCO, 7.07 vRMs 4668
MopEL 2702B

EnpEvVCO, 7.07 VRMS 4680
MopeL 2702C

EnpEvcCo, 0-10,000¢ 43865
MoDeEL 2213

ENDEVCO, 0-10,000a 4373
MobeEL 2213 .

ENDEvVCO, 0~10,000¢ RAE 43
MopeL 2213

ENDEVCO, 0-10,000¢ 4368
MobEL 2213

EnpEVCO, 0-10,000¢ 4361
MopeEL 2213

ENDEVCO, 0~-10,000¢ 4360
MopetL 2213

ENDEVCO, 0-10,0006 4363
MopeEL 2213

EnDEVCO, 0-10,000¢ R1262
MoceL 2213

EnDEVCO, 0-10,000a 1904
MopeErL 2213

EnpEVCO, 0-10,000¢ 1912
MopeL 2213

ENDEVCO, 0-10,000a 2428
MopDEL 2213
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TEST CONDITIONS AND TEST EQUIPMENT (ConTiNUED)
INSTRUMENTATION AND EQUIPMENT (ConTINUED)
VIBRATIUN TEST (ConTinuED)
MANUFACTURER
APPARATYS AND MoDEL No. DESCRIPTION WYLE No.
FroQueENcy CONVERTER WauGH LNGR., 10-3000 cps 3248
MooeL FRI111
VIiBRATION METER MB Mra., 2000 cps VvEL. 3192
MopeEL M-6
Kanbom MoTionN Ling ELEC., -—--
CONSOLE MoowL ESD40/ASD40O
TIMER STANDARD, 0-60 MIN. 3144
MopEeEL S5-60
METER-TRUE RMS B&K 0-1000V 55623
) MooeEL 2416
OSCILLATOR B&K , 5-3000 ceps 5584
Mober 1018
MECHANICAL SHocCck TEST
MANUFACTURER
APPARATUS AND MoDEL NoO. DESCRIPTION WYLE No.
SHOCK MACHINE M.D.!., 350,000 foRCE -
‘ MopeL DS10-16-10 LBS.
Y 1SICORDER MINN.-HONEYWELL 50120
MooDEL
O5C1LLOSCOPE TEKTRONIX, TYPE 8502 5535
MopeL 407A
CAMERA TEXKTRONIX, 5536
MopbeL C-12
DYNA-MONITOR ENDEVCO 0-8.5v 4659
MopeEL 2702B
ACCELEROMETER ENDEVCO, 0-10,000a D-808
’ MobEL
ACCELEROMETER ENDEVCO, 0-10,000¢ 1900
MoptEL 2232
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Gl . REQUIREMENTS, PROCEDURES, AND RESULIS
5oLl Viura ton TEST
Trstr B D. BawrLes
Tisd SiaRTiD: 10 Juue 1952
Tisr Cowprs Tep 11 Junr 1962
RN LR eannp s
F\)E . [ . n]
T The Dugioryre Horitzon Stusor Mountons Anp DOME s 70
8c SURGLCTSD 10 THE FOLLOWVEN Tesis e .
Pror vigrail e Sranewm Owirns s
(e ot Ry S0 ANCD AUl Swar ! L3715
Ritwpor Visra:joN TESTL
Lo v FRoiUrnuRe
Tae TS0 SRFECHIHMEN WAS ASSEMOLLD TO A CAST KVTA MAGNES UM
LS IXTURE AS SHOWN 1 PRoT106RAPHS 2 THROUGH 6.
(The © i XTURE DLIAIL 1S SHOWN (N PHOTOGRAPH 1.) THEC
F I X1URE AND SPECIMEN WERE THEN INSTRUMENTED AS SHOWN IH
Fioore 1. AL ACCELEROMETER OQUTPUIS WERE THEN RECORDED Off
A ViSiUO0OPLER, ACCELEROMETER LOCATIONRS 2 THRoOUGH 10  WwWERE
HOT CHANTED DURIYNG TLELT MG, )
o] foovasi osweip troM 20 1c 300 ¢z oA B QLLD0 WAS MADE A
Tal REVJEST 0F THE SPACO, INC., REFRLSENTATIVL. IHE SWEEP
WAL OHCGT RFCORDED AND, AT THE CONCLUSION OF THE SWEEF,
MEALUDEIEIIS WERF MADE AND RUTAINED DY THE SPACO, INC.,
RY "R_USITHNTATIVE, THE SWEEP® DURATIOMN WAS TWO MINUTES.

[ SONANCE SWEEP WAS MADE rrRomM 15 T10 2000 cps AT *lc N

EACH AX13, THE SWEEPS WERE OF A DURATION OF TEN MINUTCS IN
FHE P ICH AX IS, NINE MINUTES 40 SECONDS IN THE LONGITUDI AL
AY .5y AND NINE MINUTES 30 3ECONDS IH THE YAW AXI1S. THE
RE SPONSE OF ALL THE ACCELEROMETIRS WAS RLCORDLD AND 1S
PRELENIED N TABULAR FORM N Tasres |, [!l, anp V.
R IS Tae COMBINED RESOHNANCE AND SWEEP TES57S WIRL THEN (ONDUCTED
Al Pove T OLr oW Lo VELS LAND RANLL S
4 170 16 ¢cps AT 0.2 INCH DOUBLE AMPL ) TUDE

16 10 64 cps AT *2.76

64 170 123 crps AT 0.013 inCH DOUBLE AMPLI . UDE

123 10 2000 cps a1 %106
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WYLE LABORATORIES /i Seg.nde, (arfornia
. REQUIREMENTS, FROCEDURES, AND Ri§ugj§_(Coww«wuru)
(Lo Trio: PeotgbURE (CONTIHJSD)
R THE AL foNST 0r ALL ACCELEROMIITEDS WAT FECORLED, AND (3
) PATSLNTED N O TAGJLAR o ORM IN Tasirces 1, IV, anp VI,
i . iy PL DT S LOIMEN WAS THEN SUBJECTENR 7O THE RANDOM VI LL AT 0y
TP tn L0t IEn 0N ROFEPLHCE Z.1 ALO LS EALH OF iafL
CiUAL Ly HTCRPOHDILULAR AXES.
iy
Toron Liveit:s A POW.R SPLCTRAL Cohuz!iiy 0o O.Z w7 /¢ry ovin
A TREQUENCY BANHD Fror 17 710 2000 cps
FOoR 20 SpCONDS PLoAr T,
s L L A BowoR SpECIRAL Do i, o Q.00 L S0 D
A ke QquiaCr BARD fRen T 00 D000 ces
rofr 240 SUCONDS PER AXLES.
. T ReosuiTs
Towr 7057 wLs LTS ARE SHOWN IN Tap 5 | THrouGH VI
LHOW DATA REDUCED FROM OSCILLOGRAPI RECORDS.
CLvLS L MEASURYMENTS WERE MADE IH ORDER TO LETLCT PURMANUNT
DECOEMATION BETWEEN THE S MULATED Sy AND g iopyoox
SoNLunT, Y SPACO, INC., PURSONNEL .  Twl QTSULT O st
LAY NIRRT WERE RETAITUED Ry SPALO, Inul., PELRSONNIL AND

AT NODT SHOWH L THIS REPIDT.
VAN Doovss il CAOURSE OF THE VIBRAGTION ThL o, A NuMDLR O
TR TS WESE O LHEARICD OFF DUETO MOTiON Of SPLC I MEN. /\LS“,
DOt WAS OBOSERVED TO ROTAE ON 3L MOUIiNuwS. AT it
COro L e o 0F THD VIBRATION Tr ST PROIRAM, 1L £EXPLOSHVE
Ut ARGE SHEAR PINS WERE FOUND TO 8L DBROSIN.
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WYLE LABORATORIES /E! Segundo, Calornia
6.0 REQUIREMENTS , PROCEDURES, AND RESULTS (CoNnTiNUED)
6.2 MecHANICAL SHock TEST
TEST By: | D. BowLEs
TEST STARTED: 12 June 1962
Test COMPLETED: 12 June 1962
6.2.1 TeEsT REQUIREMENTS
REFERENCE 2.1
6.2.1.1 A TOTAL OF TWO SHOCKS APPLIED IN THE DIRECTION OF FLIGHT,

HAVING A MAGNITUPE OF 35G PEAK AND A PULSE DURATION OF
EIGHT MILLISECONPS SHALL BE CONDUCTED. THE WAVE SHAPE
OF THE PULSE SHALL APPROXIMATE A HALF-SINE WAVE.

6.2.2 . TEST PROCEBURE

THE TEST SPECIMEN WAS ASSEMBLED TO A CAST KIA MAGNES!IUM
TEST FIXTURE, AND ATTACHED TO THE SHOCK TEST MACHINE AS
SHOWN IN PHOTOGRAPH 7. THE FIXTURE-SPECIMEN SYSTEM WAS
THEN INSTRUMENTED AS-SHOWN IN FIGQURE 2. ALL ACCELEROMETER
QUTPUTS WERE RECORDEP FOR BOTH SHOCK PULSES.

6.2.2.1 THE TEST SPECIMEN WAS SUBJECTED TO TWO SHOCKS AT MAGN!ITUDES
: AND DURATIONS AS SPECIFIED ABOVE.

6.2.3 TeEST RESULTS

THERE WA8 NO EVIPENCE OF MECHANICAL FAILURE OR DETERIORATION
OF THE TEST SPELCIMENM AS A RESULT OF THE SHOCK TEST.

6.2.3.1 THE RECORDED® DATA WAS REDUCED, AND IT WAS FOUND THAT
DURING EACH OF THE TWO SHOCK PULSES, THE RESPONSE OF THE
TEST SPECIMEN WAS A NOMiINAL 31.7G WiTH A NOMINAL DURATION
OF 11 MILLISECONDS. THE RESPONSE OF THE FIXTURE IN THE
YAW AX1S wAas O,
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RESPONSE ACCFLEROMETER LOCATION
FOR VIBRATION TESTS, AND DEFINITION OF AXES

FIGURE 1

CONTROL - SHOWN FOR PITCH AXIS.
.YAW - RESPONSE OF FIXTURE,

LoNG - RESPONSE OF FIXTURE.,

YAW - RESPONSE SPEC IMEN.

LONG - RESPONSE OF BASE CASTING.,
LONG - RESPONSE OFf BPID&R BASE.
YAW - RESPONSE OF BASE CASTING.
YAW -~ RESPONSE .OF -SPECIMEN.
RESPONSE OF HOR|ZON -SENSOR.
RESPONSE OF HORIZON SENSOR.

"N AR g
b AR g

i
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HORIZON
SENSOR

nLn

FIGURE 2

S YAW AX1S
’
{FIXTURE)

IN FLIGHT AXI1S
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